P^EIMT COOPERATION TREA 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

{PCT Administrative Instructions, Section 411) 


To: 

ISHIHARA, Shoji 

Nn ^09 Wakai RnilHinn 
i>iu. oV/^/ v V a ixa i ouiiuiiijj 

7-8, Higashi-lkebukuro 3-chome 

Toshima-ku 

Tokyo 170-0013 

JAPON 


Date of mailing (day/month/yea r} 

20 November 2000 (20.1 1 .00) 




Applicant's or agent's file reference 
/D/JU-r-KL 1 


IMPORTANT NOTIFICATION 


International application No. 

PCT/J POO/06406 


International filing date (day/month/year) 
20 September 2000 (20.09.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

29 September 1999 (29.09.99) 


Applicant 

SHIN-ETSU HANDOTAI CO., LTD. et al 



1- Th « applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 1 7.1 (a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 1 7.1 (c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 



29 Sept 1999 (29.09.99) 



Priority application No. 



11/277255 



Country or regional Office 
or PCT receiving Office 

JP 



Date of receipt 
of priority document 

15 Nove 2000(15.11.00) 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


S. Mandallaz S^. 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41 -22) 338.83.38 



Form PCT/IB/304 (July 1998) 



003670346 
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WO 01/23649 
PCT/J POO/06406 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: 

ISHIHARA, Shoji 

No. 302, Wakai Building 

7-8, Higashi-lkebukuro 3-chome 

To*ihimfl-ki] 

1 ' <J 1 III 1 IO l\ KJ 

Tokyo 170-0013 
JAPON 


Date of mailing (day/month/year) 
05 April 2001 (05.04.01) 


Applicant's or agent's file reference 
75730-P-PCT 


IMPORTANT NOTICE 


International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/J POO/06406 20 September 2000 (20.09.00) 29 September 1999 (29.09.99) 


Applicant 

SHIN-ETSU HANDOTAI CO., LTD. et al 



tice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 

:he following designated Offices on the date indicated above as the date of mailing of this Notice- 

KR,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time* 

EP 

The communication will be made to those Offices only upon their request Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
05 April 2001 (05.04.01) under No. WO 01/23649 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that : only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or JO months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important .inform ation on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20. Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3930035 



PCT/J POO/06406 
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From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



ISHIHARA, Shoji 

No. 302, Wakai Building 

7-8, Higashi-lkebukuro 3-chome 

Toshima-ku 

Tokyo 170-0013 

JAPON 



Date of mailing (day/month/year) 

18 October 2000 (18.10.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
75730-P-PCT 


International application No. 
PCT/J P00/06406 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the appltcant(s) and State(s) for which they are applicants: 

SHIN-ETSU HANDOTAI CO., LTD. (for all designated States except US) 
MARUYAMA, Fumiaki et al (for US) 

20 September 2000 (20.09.00) 
29 September 1999 (29.09.99) 



International filing date 

Priority date(s) claimed 

Date of receipt of the record copy 
by the International Bureau 

List of designated Offices 



06 October 2000 (06.10.00) 



EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IEJT,LU,MC,NL,PT,SE 
National :KR,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



X 



X 



X 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)740.14.35 



Authorized officer: 

Susumu Kub 

Telephone No. (41-22)338.83.38 




Form PCT/IB/301 (July 1998) 



003590543 



ANNEX T^HRM PCT/IB/301 



^^^tional application No. 

PCT/ J POO/06406 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1 997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 1 5 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 1 5-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 1 6 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 1 6-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 



Form PCT/IB/301 (Annex) (July 1998) 
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(54) SEMICONDUCTOR MANUFACTJJ 
(U) 5-259146 (A) (43) 3.10.199:' 
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(71) HITACHI LTD (72) AKIHIRO MIYAUCHI(2) 
(51) Int. Cl s . H01L21/304 
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PURPOSE: To provide a semiconductor manufacturing apparatus wherein an 
oxide film on the surface of a silicon substrate is removed in a cleaning part 
with good reproducibility and the component of hydrogen fluoride in the cleaning 
part is not leaked to the side of an epitaxial growth device. 
CONSTITUTION: A semiconductor manufacturing apparatus includes the following: 
a cleaning device 1 which is provided with a cleaning part 5 used to clean 
a silicon substrate by means of a cleaning liquid containing hydrogen fluoride 
water and with a drying part 6 used to dry the cleaned silicon substrate; and 
an epitaxial growth device 3 used to form an epitaxial layer on the silicon 
substrate. In the semiconductor manufacturing apparatus, a connecting device 
2 which does not leak the component of hydrogen fluoride inside the cleaning 
device 1 to the side of the epitaxial growth device is arranged 3. The connecting 
device 2 is composed of the following: one pair of connecting parts 8. 9 which 
can be opened and shut; and a conveyance chamber 7 between them. The atmo- 
sphere pressure of the conveyance chamber 7 is set to be a little higher than 
the atmosphere pressure inside the cleaning device 1. 




(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(11) 5-259147 (A) (43) 8.10.1993 (19) JP 

[21) AppL No. 4-55813 (22) 16.3.1992 

(71) FUJITSU LTD (72) MASAMICHI YOSHIDA(2) 

51) Int. CP. H01L21/304 



PURPOSE: To provide a pretreatment method wherein boron is removed from 
the surface of a silicon wafer and a layer which contains boron is not formed 
at the interface between the silicon wafer and a silicon film which is grown 
on it regarding the pretreatment method wherein impurities are not laid at 
the interface between the silicon wafer and the silicon film which is formed 
on it by vapor growth. 
i CONSTITUTION: The title manufacture is constituted in the following manner: 
a silicon wafer is cleaned by using hydrofluoric acid to which mannitol has 
been added; the silicon wafer which has been cleaned is dried, without being 
exposed to the air, and carried into a vapor growth apparatus; and a silicon 
film is formed by vapor growth the silicon wafer. 
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A: concentration of boron. B: second-layer polysilicon. 
C: first-layer polysiiicon. D: silicon wafer, E: depth 



54) CONTROLLING METHOD FOR TAPERING IN WET ETCHING AND MIM 

ELEMENT USING SAME 
U) 5-259148 (A) (43) 8.10.1993 (19) JP 

JU) Appl. No. 4-284635 (22) 22.10.1992 (33) JP (31) 92p.5944 (32) 16.1.1992 
fi) SEIKO EPSON CORP (72) KATSUMI SUZUKI(2) 
j>l) Int. CI*. H01L21/306.H01L49/00 

PURPOSE: To control a tapering of etching at the edge of a high-quality etched 
pattern with good reproducibility and at low costs by a method wherein the 
etching rate with reference to an etchant of a material to be etched is made 
different in the thickness direction. 
CONSTITUTION: A mask pattern composed of a resist or the like is formed 
on materials 3-1, 3-2 to be cthed; in succession, said materials 3-1, 3-2 to be 
etched are etched by using a single etchant. In such a wet etching method, 
the materials 3-1. 3-2 to be etched are formed as a multilayer structure, and 
the etching rate with reference to the etchant of the respective layers 3-1. 3-2 
is made different. In an MIM element which is provided with a laminated struc- 
ture by a lower electrode 3/an element insulating film 4/an upper electrode 
5 formed on a substrate 1 and in which the lower electrode 3 is patterned and 
formed by a wet etching operation, the etching rate of the lower electrode 
3 with reference to an etchant for lower-electrode pattern etching use is made 
different in the film thickness direction. 
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2: substratum insulating film 
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(54) Title: WAFER. EPI TA XIAL FTITFR , AND MFTHOD OrMV^ l U EACX URE THEREOF 
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100. ..IMBRICATE SILICOH MATER 

102... ram fbs rim 
104. . . ram cvd rim 

106...GXOH EPITAXIAL LAYEK 

101... REMOVE EPITAXIAL NMU WITH SACK PBS COATING 



(57) Abstract: The invention provides a quality silicon wafer unlikely to affect device performance while preventing boron contam- 
ination. Specifically, the amount of boron deposition on the surface of a silicon wafer is less than 1 x 10 10 atoms/cm 2 . The ambient 
boron concentration is maintained below 15 ng/m 3 to manufacture a wafer with such little amount of boron deposition on the surface. 
A filter for a clean room is composed of a boron-free filter and a boron-adsorbing filter to reduce the ambient boron concentration. 



01/23649 Al llllllft 



(57) Stt: " ~ 

s ^ ^ ^ ,& r © £ s l y = > i - /s t x ^ojjis^s 

° V 05 S # , 1X10 "atoiiis/cm*£* TX*&>Z>Z.b&$fW(.b-t-Z> < , £ 

; J; 5 ft^Sott^jKci vftco^Tiv^i — ' N £ §g ia f -5 



WO 01/23649 A PCT/JPOO/06406 



m m 



5 mmasf 

*Itfg®-> n >S CP B S(Poly Back Seal)MD 6 2 U 
-®PB S«titiC#ft-r5Jga«[|Slft^>|i«B5c*©IR]R«i: LTfiJffl-T 

20 . 

-5^B> *^^^*»e> — ^ fcttif-f £ # d > tiUft giggle ~> ij n 



PCT/JPOO/06406 



2 

<ECS"J 3 > ^i-/\iSC 1 x i o ,0 atoms/cm 2 CD^D >#ftif 

5 ohm • cmW±©>> x-^-ca, t^W * tffls »> •> x-^aiJJl© 
3; fc^ P B Sift — ^n j ?'|bID<PB Sffilft ^ a: tf * ;i/H7 

i © pb sus^fiR-Ti^t^at — yNftBt^jiLfc^ 

10 ffilOlCilCPBSK-CCMtS, *fc % xt^ + i.tM^gjg 

15 5 c £ & 5 o 

it :ftS»it4|(!n;PBSKo±C$6CCVD (Chemi 

20 cal Vapor Deposition) & IZ J; o T •> D 3 > gg-fb ^©J^ ( C V D ■> 'j 3 

ttatHaifc: #n J; t5 ZOJLW.. It b V tz * <D & 

25 igt;g£^;L£ 0 



WO 01/23649 PCT/JPOO/06406 



*->^;i/^a:-^(DSiixg^^-rgJi0^iii-e N (a) «:$/ y n > ■> 31 — 

AW, (b) li^ , J3>»>i-^WC*ei^y3>i6 2$MUfe 
(c) li^0x^^^i/t;H^Sxgi:U(t§±aifex^^ 
5 v^^lt-rs fc#> (b) (Dis y n > £ 31 — ;\W<D»B©#*£»S' y n 
>l (PBS1) 6 2±C*6CCVD->yn >RftttK 6 4 ft U 
feW^N (d) {±5/ y > r> a:— ^<£>S®2)^3e US' y ^ >Jf 6 2 
fflOTIglc i LfcftMRU (e) (d) Ott»*6^V3>«>i 

10 £©fie*cDW® P B sjKft^ tr ;v £ :c—/\cDSi3gK:*5^-t i± 

^ $f> u 3 i — /\wk#«ea-> y i3 >h (pbsd 6 2 

B70 £tf D>B#ft-»L. ?5f&#2g£ iTS CH10 (b)) 0 «C^ 
ZtSmt' y 3 >JB 6 2tCVDM64©^ffl7 2C*n > BCDr§fft#£g 

4ts (ii 0 (c) Do ^> 'j 3 > i-^wo$io^ eis/ y 3 > 

15 162§»iltt CHI 0 (d) 3 , 3 ^ * * J&g 

fc*D>BttitLTPBSK6 2 ©rtWtCittlC PBSI62©^ 
#5S^U ^D>S^^nfcPBSI6 2atftotlSo (|1 0 
( e ) D o 



WO 01/23649 



PCT/JPOO/06406 



4 

«JSK:*»*#d >f5ifc©lW.itS»*l&Klllt'*- %Z t#Bi§T&ofc 

RssstsfeS), ?<Df&m*%zmwizm*>iz7 4 — km y ^ -t- § ?\ 

5 -e&ofco Ufc#-=>T^ -in — ^±©*D >»©$!I5££ <k ^ T * n >f% 

aits ^ fe„ 

fcit^tfs * U — — A W IS fit i: LTIi^ HI 
15 Sifi£*sffit)flT0 5 o El lC*^tl 2 it? V ->;i/-A 1 4 

ts^a^l-f, i?iJ->;i/-Al 4i*it:B:#t(D^i-;\Ji!ilS, 
Hw0!©»-&fc:tiU CVD1IS16, CVD4Fifc^l8, PBSIi 

PBS^#S2 2#llt?>tl,tU5» ±13*11 6, 18, 
2 0, 2 2 £14 1 XJ±«f&©^7^AP#igtt£>ftT;fc r> % §x7iA 
20 Pl:lii77-<;^ 16a, 16b, 18a, 20a, 20b, 22a 

^4. 0J;Lfc£. gC Wmmg. 1 6(Cli, C VDffiSHUi5t^^ 2 4, & 
*£*g2 eS^Sili' >J->^-X 2 8 #IB«£ftT^3o 8CVDJF 
25 Ml8l:li, CVDS13 OAsil^ntUS. gPBSHIfiSS2 

oca, p b S0u&i$im&«ft 3 2, «n*3 4amffl^u->r 



WO 01/23649 



PCT/JPOO/06406 



5 

3 6 ifiWim^nx V> 3 . B S 4pft£ 2 2tli, PBSSI38 
#ISS£ft-t l^Sc ±IB#^a 2 4 , 26, 2 8, 3 0, 3 2, 3 4, 

3 6, 3 8 ©i7lAPCIli77-f;i/^24a, 2 6 a, 2 8 a, 3 
0a, 32a, 34a, 36a, 3 8 a#Si^ixtv>5„ 3 9 l£ * U 

&Wfflgn 3 9 HtEUKfll/W r4 3 ftT 

y — a i 4 ©±«E«cfcJu ±«*> hrffi-izfafr^TKmrn 

4 0. ^Ssfi^P&S^g 4 4 ffMttCKBSftT S . 
KftSS*l4 0 t^mVnm3kmW4 2J:l4JBlx7;W74 

10 , K^itll4Si4 2i:giI4 4 httS2x7/W74 8T-gl^ 
Jx-C^S. K&M4S4 4 i:±fBbfc* V->;i/-A 1 4©=&^©iTsft 
APCSi?Jxt#x77'f;i/? 16a, 16b, 18a, 20a, 2 
Ob, 2 2atai3i7/W7*5 otgi^tm^. 
K^fl*S4 0 ttx7lAfl3I:o->7 ^^9 9, * 1416 7 ^ 71/* 5 

15 2, ^T»ft/±iffl!){C7T>5 4£#LTU3o g^fc&tJj&5fe^fi4 2 ii, 

. S3£ffg!S4 4 ttxTMXill 7 7 > 5 6. 7"l/7a^98> x7 

20 ^Ttt, ^M(i^lS^4 0, ^^fi^3P**^a4 2&V&mM 4 4SID 
, o^T#x77U?16a, 16b, 18a, 20a, 20b, 2 
2a&^lt, CVDJH1 1 6, CVD^*(*1 8, PBSIISi 
20, PBSjp*#2 2®ftSC?ll?ftiA?h5. CVDffliii- 
J&WKiis *Il*mS*J**S-«XliR»©'ft-&ttJtr;^ 

25 *i-;\±Cft»l/s ««Xtt£ x — ^£®TJ©'ft;*E*S£«k DBrS© 



WO 01/23649 



PCT/JPOO/06406 



6 

xyf->ysv*-b F-r$fE5it Silt ItlffitSC^t-l 

So 

a ItSiffl^ U — >7— X 2 8C, x77^;^30a^U 
CVD^f 30C, x77^^32aMltPBS fui5fc#«l 3 2C 
N i77^1/^34aS^bt^M34C, x77>fil/^36a^ 
LTSfi ^ U — — ^3 6 (3. TBlVx-7"7 4 )V9 3 8 aSiHTP 

io b s^g 3 8 &nz? ti^tim-frn. tti:x7iaifflss3 9 cj*ai<* 
nso <a #t##S2 4 , 3 2*&tt— aegfftsisnc vd»«3 0 

$5 8 0 @lRffl^M 7*4 3 2 x7;W 7*4 8 

tz m * n t w *j ffl $ n a 0 

?16a, 16b, 18a, 20a, 20b, 22a, 24a, 26a 
, 28a, 30a, 32a, 34a, 36a, 3 8 aCliULP A7^f 

(f?u«s Hxmti&ft^^nms nmo- 3 2 0 ) 
ttmn-c :oulpa7^^(±^d > ^m^r^>mm^m l& 

;V^52St;58 B*t8SttS^ttis ASTC-56-9 



WO 01/23649 



PCT/JPOO/06406 



7 

tf#n >5S»7 >r (#n>SRtt57^^) B: *n e> ft r ^ s # 

2 7 2 3 7 8 7 ffi«) *n > CD*$I&P&3; £ y — >;v — A 

15 igS ft e, tc L, cn?»0fi)Bt:S^v^, 3ISI2>> ?><d*o 

SSI o$^Lfe^ l Jn>^7x-^, x tr * * * ;i/ 

jS&jB*"r^<x * u — > ;i/ — a ^-^eie*. f&mmw. 

9&^tr) I*]0£Mft<Y >tf — £Ttt**K*JSP£*, * ft ft I 

CP-MS (il^Sg-S-r^X Tll^ffa) CT»«Tt5*C«tD*H 
25 »*©*n >»ftft«j£ 3 © * n > « jft t> i - ;\ t UK* f 3 * n 



WO 01/23649 



PCT/JPO0/06406 



8 

*®cDft*^D >CDi^ 1 x 1 0 10 atoms/cm z J^TT$) 4 

10 Mtt^o 

0 16 atoms/cm 3 filT-C**#eaJl& — *©3EBC*-r * d i: S^SStinT £ 

o 

1; 3 > tf©^D >jgjgtr*f-r 1 x 1 0 ,5 atoms/cm 3 lUT-t*a& 5 

25 ##gBJ§© V 3 > £ * — -^©JR 4 <Z>Sflt& % C VD •> U =3 >MfcV>>m 



WO 01/23649 



PCT/JP00/06406 



9 

Z^JIZ i/ V Xti >JSJg(C^-r 3±t^# 1 x 1 0 )5 atoms/cm 3 WT 

f ftSCVDS/V^ >M*b««ft— #©±®C*-T 5 £ k£^3£i:-r3 

o 

-T£*i## 1 x 1 0 I5 atoms/cm 3 WTT-& £ C k & k f * o 

10 S#»K:«iW ^*£g«*<£>*n >itJK&. »H<l±5xiO "atom 
s/cm 3 WT\ cfct)£?£b<&3xl0 14 atoms/cm 3 WT. fi*W*U<ttl 
x 1 0 M atoms/cm 3 «T"e& &<> 

(DSBCfii^^ 'J3>lJ:l:CVD^'j3>i 

»*ffii£fi5»K^gS"r S U n >^©^n > tc^f 3 1x10 
15 atoms/cm 3 WTTfe iK U ^ > » *b * 1)1 i: * *S S U =r >ii:0#fflS 
$tf il0.5 /im CD #ffli£«^«gffi^> V^>*^CD#D >gg0i£®^S 
20 B->'J3 >IC^St5fiBa^ <J =r >*0#n > t *f "T S if d* 5 
1 x 1 0 ,5 atoms/cm :i J^T-e&^ 3 k £ i: "T £ <> 

ic*ea^> 'J ^ >b j:r* ei^> v 3 >*±t c vd y □ >aft« 
n asses* c^a-r & ^> v =1 >*<dxv >m&iztt-? %m 



WO 01/23649 PCT/JPOO/06406 



1 0 



1 x 1 0 "atois/cB^T-C* tK is U n > mib to Mil t&GSi is 'J ^ > 

*f-r 1X10 ls atoms/cm :, JilTT*S>3 C t ft 43 git i: 1" £> „ 

5 _tfB£- y 3 > £ ^KiJl^T, *SI-> V o fp(DX D >© 

1 x 1 0 ,6 atoms/cm 3 JUT-tr$)*Sfi5^^LTltC#S!jt:*?>o 

g# 1 x 1 0 ,6 atoms/cm 3 tlTtfe^lSffi{C^ UT«C*!St*«. 

*%,w<dzs y =i > £ 3i — ^©ssia5#aE«Dt6 i ©jb&bu ±eutj' y 

10 3>ij7i — /\ !K * n 1 5 ng/m 3 J^T©#B«, 

*ftm<D is v =i > v * * ?s * >v 3L— ^<Dm.mi5&<Dm i commit 

1 5 ng/n a £tT©SB^-C*a:S* ©m t> & fx 5 C * 

15 mmh-tz>» 

y 3 > ^ * — A©»a*at<o* 2 ©jbirhu leife ~> y 

rj >^i-A$i2t5C*t £u & US mis V 3 >IOIS5#d >« 
*&BJ!©*>y:3>:tfc:**:^;v'^:n— ^©s^73&©S!2©^fltii 

20 % ±i3ufc^ y = * — ^ftKjs-rsKfcfc 

!•> y 3 >jf ©Mft * D >?gg# 1 5ng/m s £iT©#H*-Cff 5 C t ft 

XftWOis y 3 > £ i — /\©giM:£}£©Sg 3 ©fUSfct. ±ELfe-> y 
n >>)x-^SHat5C*ft b, CVD'y'Ja > g?lb$U3H©i?£M ft * 
25 d 1 5ng/« 3 «T©*H£l-C*?5 £ t 
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1 1 

, ±K ufe-> y =3 w **s\)\< ■o * — -'nsms-t 3 tfcfc t> % cv 

5 17 > £ ^££i3St- 5 D N >(DttM&% 1 x 1 0 '"atoms/cm 2 

XDHmMH x 1 0 ,, atoms/cm z JWTfcMHBI L fc*Slc*lgSlJi £ J&ffc-r 
10 ZZtZttMt-tZ. 

*^ajo#Haii^fili> giat©* n >itJK£ 1 5ng/«'JeiTk 

*^gB^©^ y — > )V— Aiis ^ 'J — >;i/ — A©#BM4 I ©#n>iiJg 
#15 ng/m'ttTT tt5. 
15 ■fr%m<D>7 y — >;i/— AfflSffliSiiitts ^n>u^7-r;b^t*n> 

tiM^xtfgsittti^ y-> 
20 ±13^ y — >;i/ — Affl^n^^tcij^-Cv ^D>ux7-f ;i/^t^D 

_htB^ y ->;i/-Affl^n^n(c *5^t. ^ i — ^aasssgortBE # 
^y->;i/-ArtEi!)ii<, K^y ->;b — a rta^fl-asm <t t>n < 

Wg£ ft £©#£?;!-£;& 3 „ ::^J1.Mi:tt^ ') - > fr— a <D9VM \z 
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1 2 



5 BUEf<Z>1V-¥&HBJl 

El 1 & , b^ © -> y n > ^ ^ — ^syt->'j3>ib:^+->t;i/')i 

El 2 l±> #3*BJ3© -> >J 3 > £ I — ^ & l> 3 > 21 t ^ -WV 1^7 i 

— ^©t^ig^JHS^-f SiHJ§E|-Cs ( a ) 'J 3 > £ * — /\, ( b ) «± 
10 j/iJn^iJx-^C^IglJ/i^vlSjgaufttti, (c)tt(b) 
©-> U n > * x-^aflC^i^ V =7 >Jf (PBSI) ±lZ$e,lz 

cvDj";3>»ft*«ft»*Lfctti, (d) =j > ^ *-^© 

SlOfigl^J^Vi^iSlfettSSy (e) fct (d) ©#<B*>?> 
15 St» 

o 

20 EI5fct> Jt«m C*tt*K*4©«$j&fl£»r4H*4*©#n >« 

El 6 fct , H J60!l 2 C * 3 SS *4 © ^ £ # ft £ # 1" 3 fi£#4 4> © * n > ?g 

25 JSSr^-T^^ 7T-*5o 
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1 3 

11 Oli, tE*©:^ 'J 3 > £ i — ;\^TJiy 'j3>i^^Jr->t;i/^x 
5 — /\©§B3BM&>S-rBil8iaTs (a) U 3 > ( b ) fct 

•>'j3>^i-;M;^^a<>>;3>IS0SLfettffi> (c) fct (b) 
C->ij3>')i-A©fl0^ieii'ij3^| (PBS1) _h££5,t;: 
C V D •> '] 3 > ttflt * M U fc tti, ( d ) Ji U 3 > £ i - ;\ CD 

g®©f5-jgs^> =3 >m*m£ ufc«JB»w (e) & (d) ©#®*»e, 
01 2 mwim 2 a * ^-^<Dffi.wttm t ^->\-#u >n 

15 «Mi:©ll^^^f-^^ 

II 3tt, SElkftl 3 K^W-SigiS^BS,*©* n >mjg£*s V n >•> 
x — ^ jigfc^tt 3 >#»S©P^^r*-r 7f^5. 

!&*■*-«;&«&©«©©» 

20 JMTC#»iB©&ifi©J&!BSj8fl-|aBf . B 1 ~H 3 C»-5l^T ME 
•f£#> £ ©USEO^ffiii^J^^tc^^ ixS 4)©-C, # $6 BJ§ © $g BJ1 ,& 3® 

ei i a^as^c «t s#@-> y =i > o ^-^mm<D i m t uttip b 
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El 1 IZ& ^T, 1 0 Ottxt:^*S/t;i/>5x-^ffl0a«Tft5^U 

^-tx, ^yzr s zLy^ytr^ 7^-;^©#xg$:iT>'J 

* ?K Sfc. 9l y> m Lfc U ^ > £ m -;\WCDJt® 4) L < {ifii^iffl 

— Aff-CfrdCfcldck oTS®CDft*^D VCDf^lxlO 1 0 atoms/cm 2 

*EJf iST<Z>M;i/i? > V =J >fp(7)^D >ajKfc«"T ^siB^i* 1 x l o 1 5 a 
toms/cm 3 JmTk ^ o ^c^d >?5§fecD&l^> 'J □ > ^ x-^$f § ^ t^s 

1 0 2 HU P B SIMlgt', «*B*aflE 0.2-1 Tori\ 6 0 
0- 7 0 0 °C-eiW<D S i H 4 &^UT, ±E2S«$/ U 3 > £ m-^tc 
#feft-> U n >*Hf a**T, JP£0. 5 - 2 mCDP B SI 6 2 

jsK-r^o * * bj§ k # t fc^ 3 © p b s mmm^ g & -r s » h a * 

04tD>Ji J e^l 5 ng/m 3 £lTl:^5S»Tfi^^ 'J- >;v — A^*r 

>jf (PBS«) 6 2CD^ffl7 0(c*>tf^^n>r§^^^paij-r§c:i:^ 
-CS So 

T-afeSo ZCDW>&, ±IB*B 7 0 felt >S*£JfP*!K fiP?>, ^ 
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1 x l o "atois/cn'JWT-Cfc £ i5C Lfc^eaS" y 
>16 2Siyfe^'j3>^i-AW5f SCit^TSl, [02 (b) 

S l> ^ >E©#B&^*rfi 1 m©Jj^ffi#jirt fcfc S * 

d > MS ©IS I? BigfilJf t^gf 3 -> Uzj>ttJ©^D>jg^^^^5tf 

1 x 1 0 '"atoms/cm'JWTt-afe 2^ l> n >Jf 6 2 S»IC*t« 

* CD T- $> Z> . 

* y — >;i> — A^T-frdc kCi ^tiISiF«B)6ffii:#D >r53&© 

©»6ftfc:f y 3 > !>x-/\»tt, ±IB bfe#^S^> y =j >Jf fc^e*^ 

2 ©4>£ < b.i>—&lZi3tt ZXu >m&ifi 5 x 1 0 1 4 atoms/cm 3 ^ T^ife 

10 4«U C VD S' y 3>H*-fbfcK®7BJ5Sxe-T?* «*.K:*ft£ET 3 
8 0 ~ 5 0 0 -Cf S i H.SVMiRSffl w y d > ■> ^ - ^ w © ITBfflj 
©P B Sm 6 2 0±C'> y 3 > SI Yb^ MJP 0 . 2 ~ 2 // m 

®CVDi"j3 >Mfc®sm 6 4 CE2 ( c ) } „ *»ffl{c* 

v, Ttt, 3 © C VD ^> 'J =J >Bft*B»«IIg»j8t -S^B^*©* 

^^©^^eST-fe^o 

3 ftlC ioT, PBSI62hCVDy'j3 >M1t®m 6 4 ©#B 7 
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2 K*5tt3#n >J5jfe**Ptt. EP*>, C V D U =i >ttfc%Mt t &1£gk 
y u >S i:cD|^ffi^^tr*S0.5 / um©^ffiS«l^^^^ 'J n >Jf 4>©tf 
d >»*.©RiS#fHlSSS' 'J n >mizft.t£-f Z&mmt' »; n ><*»©* n 
fctt-f 1 x 1 0 ,, ato«s/c« s JWT"C**«k-5K:-*-*C it* 5 "? 

5 S 

HfSBCiSDTPB SKT&J&Ig 1 0 2St»&t, ^'J=J>^ 
;\W©Wffi{B!H3 CVD-> y 3 >mitV>)m6 4 £ BJ§ CD C ft o 

'J =1 >»fl5*Hilfc©l|i®ifif»0.5AmrtOJ|l>S»^ iJnVffO^Dyl 

10 S©^8 £g;-rs ^ y n > $><D#n >m&.fctt-r zmfrifi 1 x l 0 
15 atoms/cm 3 WTT-$>5 C VD > U n >Mfls«H»*»iBfc:*-r * * ©"C * 5 

£ -r 5 z t & qlti-e fc £ ©^ tr* -wi^i? * — ;\fi, cvd->'J 

15 rj >Mfls«j«fc©||i®Sfi«0.5ittiiirt©JIl|ga^' y 3 >S1£*©tf n > £ 

ftcsiicgtsifi^ y ^ >*©* a >®«{cM-r £tf i x i o 15 

atoms/cm 3 WTT* fo £> & ©T* -5 0 

©^gi' y n >/l 6 2$M^litIfi{:J;^tiSUfei C02 ( 
20 d) ] , flCPB SI6 ZfitFCVDi'U3>lftftI6 45tt5 
y n > £ /\W©«ffi(C^Jx.{f^mBET1000~1200°C-r* S i H C 1 , 
£ H 2 ©}g-£-M#£«St UTJP£ 3 ~ 1 5 um<Dx- M 9 * *s \ KM 6 6 & 

^>T-£©fl"*S£ 1 x 1 0'"atoms/cm 2 WT(CfP$!l^*XTV>5 tPB SI6 
25 2 ^©tfn >jfi»tt#«gBJi4»©#n >jgg (ft*.t£ 3 x 1 0 H atoms/cm :i 
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io8t±, ffffiPBSRfrfx^^*^t;i">x--^atai/xn?> * 

§f L^fc^T^I) CH 2 (e) D o 

jattb&v^iat). M*<D&m&*smtez tit^o $-e%«ti>o B3C* 

10 *©«j£ftsfl§ Coi^T © W*© Si W 

H3C^L/fc*aSW©^V — AJB^H tSfl 1 2 ate, El 1 1 IZ 

15 *%m<D>7 V — V^ — AffiffiWKfii 1 2 a©IBBtt* 1 2 IC 

itt5i77>r;i/J16a, 16b, 18a, 20a, 20b, 22a 
, 24a, 26a, 28a, 30a, 32a, 34a, 36a, 38a 
t:ft:iT^D>bX7^l/^ 1 6x, 1 6 y , 18x, 20x, 20y 
, 22x, 24x, 26x, 28x, 30x, 32x, 34x, 36x 

20 , 3 8 xgffll\ *6C*ttlB7>f;^5 2 l 5 8Cftit*D>l/^ 

;i/ ^ 9 9(:ftXt#D>t'^7'l/7^1/? 9 8 X N #0>l/XD-^7 

^H99x5ffli\ ^©±^ ftflRtt 4 0 ©tf n > i/ * 4*{£tE:7 * 
5 2x©T3t{iltC*D >\&My ^^40xSStf> ^pg£4 4©*n 
25 >l/^*(4fg7^;i/^58x ©TiSfflOfciltD >Bfii7^^4 4x5i 
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±13 ©J: o «c«J«ft#-r 5*«BH©^ U — >^-Affl£»lft«l 1 2 a 

ID, o^^#^n>l/^7^;^ 1 6x> 1 6 y . 1 8 x N 2 0 x ^ 
20y, 22x£^UT. CVDSW^l 6, CVD^il8, PB 

2 4l:> ?e,C^D>l/^7^;^2 6x$:iMtgM2 6 1:^ *n 

37 ^ 3 OxS^lt C VDgl 3 0 1:, ^D>M7^;i/?32 
10 xS^UTPBSIuiS»^3 2t:> > 1/^7 ^1/? 3 4 xS^bT 

3 4 lz^ ^D>l/7 7^1/^3 6xS^LTSfi^J->/- 
3 6 £ , S^#n>l/X7^^3 8xSiritPBSg|3 8fiC 

«;i.HU ?J6?#« 2 4, 3 2 *>&l± — «©x:rtttt»J*«£ix. CVD 
15 gf3 O^^fi^T^m^tl^o xTj#m£3£Fe5 3 9 tzii Lfcx7Mi#t 
S6M3:&CD^ 8 0 % 0 x BKffl^W ^*4 3 SiotS 2x7/W 7 

±f3b£ cfc o %i*ftW<D& U — — Affi^ISlStfS 1 2 aSffl^SC 
tlZ&^X, ?'J->;i/-A14rt©SIM©#D>ggS15 ng/m 3 W 

±13* D > b ^ x T y << 1 6 x , 16y, 18x, 20x, 20 
y, 22xHTlt R#»i:ii!KD>7'J-ULPA7a^ (B* 
mmW^QM, ATMMF-3 1-P-B) Sfljl^ # n > U * 
IE7>f Jl/? 5 2 x, 58xi:bTii. # n > u * * t£ ffi 7 * ;i, * (B* 
25 «t««5t<fe*l:KU EML- 5 6 - 9 0 ) Sffllv ^D>l/7D-^7^ 
9 9xi: LTte ( B*to«5t£#Sk D S R - 3 4 0 R - T H - C 



WO 01/23649 



PCT/JPOO/06406 



1 9 

-2) $JBW ^t,t:#D>M7'f;^ 4 0 x ) 4 4 xtLta, stf 
D>»f7-f;^ ( B*»t*l*liSC£ttSSL ACS-3 l-Q-b) 

(35*09 1 : *D>!lStf 1 5ng/m 3 JMT©S£BMCD7fc6£) 

0 0 OmVhis B.jl&*m,&lZtt b 2 0 - 3 0 mmH 2 0 (DimEE, £§SgS©S 
3 7 5 0 0m7hi\ Kt) (C*f b 2 5 ~ 3 5 mmH 2 0 ©inff i: b 

, 'J — >)V — A©^(*J,E Sfl-SPffifc** b 3 . 0-4. 0mmH 2 OlS 

15 ICilfeJ;?!:, 7 -i )V?Gi(DJtTfp<D#v >mS.lt^-t 1 5 ng/ 
m'JWTtffiiJffll^nTV^fco fifes i"J->;i/-/»ft©^-r-fi';HJO , C 



1 





7 -f Afffi3l7t$>7£Cl >jgjg 

(ng/m 3 ) 


(ng/m 3 ) 




10 ~ 3 0 


2 — 10 




5 — 25 


2 — 10 




2 ~ 1 0 


2 ~ 1 0 






4 — 13 
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#D >[5]lR#i£ : 

• ftB#?Sfl¥ (-T > t:> — ^ffl^^feiTl!5§l^^) 
■ ■9->7'U > ^HuEHK^Tk* 2 0 ml 

• V- > 7 V > ^^@iRM7jcg 151 7. 5 ml 

5 • iRSISEfi 1 ■J-vHl'/min 

• m.3\mm 4 hrs 

• tfn >frffim : I CP-MS (SiaSi^r^X-x'Sfm^-Wa) 

• <£fl!«S MICROMASSttSk PLASMATRACE 2 

10 uKi-r * z. t ca t) utti ufe 0 

(MM 1 : £1109 1 0#H«TfC^I?S P B SKMAl) 

•>ij3>^i-A, IS2 0 Ouis CZ-PI, 8 - 1 5 Q • ci n ^ffi 
Ml < 1 0 0> 
15 (PBSIffiKH) 

TiuiSt^ : SC-1 (7>f-7> iS&flj7jcMi % 7JO S 

C-2 (JggL iittfti**. *)-»*t:>«fc* 
P B S©S : (fift) 650 "C, ( US ) 3 . 5 B# Ft§ , (£*&#*) 
^ 3" 5 (IJtJP) 1 • 2 um 
20 HfM 1 & U->;i/-ASHMT (#n 4~ 1 3ng/m 3 ) \z is 

#D > jgj^CDSOS^ S IMS (Secondary Ion Mass Spectroscopy, 
-f * >K*# WSSS : IMS-4F, p< - * - : ft * * * *t ) SfflV^T 
ffl^ ^©S^^^E 4 (3^ bfeo H4*>&8i&*&«t PBSJ^ff 
25 ©tf □ >ii^{i 1 x 1 0 "atoms/cm 3 WTTfe t) . P B S & t i/ V zi > 
©^W^-^tfitB 1 >um©#®iS#JgF<3l;::fe 3 * D >jgJ* (ft 6 x 1 O '"a 
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toms/cm 3 ) ttC©iEMC*£-r4***l6B$' , J 3> + ©#n>*« ( 
»lxlO ,r 'atoms/cm 3 ) £ »> < (ti#tt v -f ) , PO D < »8t5P 
B SI^O^D >Ig 1 x 1 0 ""atoms/cm 3 ) £*fLT, *©Mi±5x 
1 0 "atoms/cm 3- ? & £ „ 
5 (it&m 1 : «fflfBaTtiinP B SBU&Jft) 

ti£*©#BST (#D 5 0 ~ 8 Ong/m 3 ) tc*5V>t> ^Jte^J 1 i: 

®4fcl25©#n>«g©#:*l5©M6 s g:B§l |: F , ©*n>igJS©gl;:a-3 
10 < tfn >\z «k 5?SSfe©^§£7j* LTiJ t) > 09 5 f (4 P B S tufa * n > 
SSi±l^ffij£^T-^^tC±^ Ut, *^iiitt^6xl 0 16 atoms/cm 3 -Cfe »3 
PBSI hSfi'> U 3 > t CO t% U 1 >um©#®iEG£Jf F*3©#n > 

3 x 1 0 16 atoms/cm 3 -C^g-r S P B SfSDt-> >J =i 
f S?iS©iiAa{4 1 x 1 0 ,5 atoms/cm 3 5fci:3 *C®x.tl^. 
15 (Slite0iJ2 : 1 ©»H«TC*»*P B C VD5&J1) 

<KH> 

<J 3 > £ x — 7\ s itg 2 0 0 mills CZ-Plv 8 - 1 5 £2 • cnu 

m < i o o> 

(PBSIMIS) 
20 BUJJtrt : S C - 1 (T>^E-T. ii^-fbTk^. 7k) ^-#7 >y^i5t^-9-S 
C-2 JABS ft**. Tic) -»*^>S£*§ 

PBSIfS: (SJS) 6 5 0 -C. (B$|§) 3. (SJ&#*) 

^y->v> , (mm) i. 2 Mm 

(CVDiHi) 

25 tuiSt^ : S C- 1 ( T > - 7\ jIK-fb**. 7k) 7 y®iSfci#-*S 
C-2 (J&SL JABS*!:**. 7k) 
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CVDffll : (M) 4 3 0 -C, (BfH) 10#, ( K JS # * ) (D^E y 
>7>. (BlJiO 0. 3/um 

<ji 1 37 t;ni> 

H5l5t# : SC-1 (T>^^T, J®gMb7jcSl, *) -» S C - 2 (£g?, 
5 MWt'ik&Ms zfO ->IPA^i 

ibf**^*;^* : 1100°C, (l$ffl) 10^, (&fS# 

X)®b^DD->7>©*^ (Biff) 5. 0 

m 

mmm y — — a*h«t (* d >s«4 ~ 1 3ng/m 3 ) tc * 

10 OT, ±f3s£*4£ffl IK ±!B*ff C t P B S If EESV c V D 'J a > 
V D ^ 'J 3 IsMitVam* 2 0 %H FS«T-^»iS bfe^, i£*4© P B 

satawas«*iea^ 'j3>fo*n >8A<z>a£&seft09 1 ramie 

15 ^ 6 <-> m t> <t o tc> *d \LS> + ;vj8iB f&m<Dtomiz 

ixS* 5 , P B SIi:S«#gIi' U =i > i:©it^*^4fi|g 1 um<DM<D* 
D >igg(£fa 6x10 '"atoms/cm^- M-g?-r 4 P B S JR © # o > jgjg (fa 
1 x 1 0 '"atoms/cm 3 ) (e#tb> * ©ti^-fci: 1 x l o l5 atoms/cm 3 ,J; *) >pt£ < 
20 , XMt5#^S-> U n D >$§g (fa 1 x l 0 ' 'atoms/cm 3 ) i 

(ttmm 2 : «£*©»HftTn*w-4 p b smmm + mmm i©na 

TC*»i CVDH) 
25 S£*©«HMT (#d >jgjg 5 0 ~ 8 0 ng/m 3 ) {3*5l,%T, 2 i: 
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©£ 'J->^-AflIT (* D >jgg 4 ~ 1 3ng/m 3 ) IZ&^T, MM 
9i 2 £ B — ©fcttCT C V D "> 'J 3 >BHb*9tt7&fi£&frt^ tf 
^*^+-;i'Ml)as*ff ofc. jtffioCVDJ/'J^ >gMbM£ 2 0 %H 
F**-CigJi*»*bfe&* SS*4©P B SlSJ:S«#eii' 'J n >*©* 
5 n > «jg© 88 j££ 518600 1 tmmizft^. ^CDISISE 7 tc^Lfeo 
H7*»&9i63&»3a:«tdK:, PBS K}gj£ftl9<z> bu 
^ V =i > £ :c — /Nai®{;:SfflM'4 , ©tfn>#ft*l^ dil^cntf**^ 

tefcr « #P B SJBI£:S«#iigii*> u n > ©i£^£^t?*§ l //n©#I 
10 5fi#JII*)©*n *3ffi 3x10 ,6 atoms/cm 3 -e^&-f §S»^ B 

->'J3 >4J©¥iS|tf D >jgjg*$ 1 . 2x10 ls atoms/cm 3 SW^Slt- 5 P B 
SHtp©¥i9*n >S* 1 x 1 0 ,B atoms/cm 3 {cMU^:i|ii{CiSv^ffi^^ It 

P B Sffil©Ji£ 0 ^nu CVDf'J3>lft*llllt<0«#O 
15 *D >»ffifcfc4 x 1 0 14 atoms/cm 3 T' C V D */ V =J V^-fb^lM^fiK^PgT-O 
SBSlft'O'Kn 1 5 ng/m 3 WT(3?PS!l Lfe^S, PBSltfC^ 

n >Sg 1 x 1 0 "atoms/cmHz&^mizWifflZ tiT v> S d tiii^ns. 
(Jtt*#J 3 : XBfcffl 1 OflftTC*lt8P B S BlTgfiS; + ft* ©S MM, 
TCiSltSCVDSai) 
20 iifSJlO^U-V^-AillT (#D >SS 4 ~ 1 3 ng/m 3 ) 

^■t* mmm2 tmmcomm^m^. H-o*ffctPBs*jg)«*fT 

W &tCft*©#B§tT >*§jg 5 0 ~ 8 Ong/m 3 ) C*V^T, Hife 

i2i: B — ©IfeffJC-C C V D */ n ff ^<D^k^\f. 

^^•>t;HfiK«fffct 5 siocvd'>'j n >m.it^m^ 2 0 %H 

25 F7lc?g$&T-«Ji?|$S L fe^s IS»PBSli3 < tU t lS#igI->'j3>4 1 
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o 

>*sPBSli:CVD->'j3 >mib®m<D&W 0 um) mU" 

t±> P B SJ31l*)^ffiifc I, SS£0. 5 ximiT©*D >©¥^Jiaffi«± 2 x 1 
5 0 ,5 atoms/cm 3 i:iSV»fii£^ L, 0 . 5 ^ mJil±© P B S © >tf D > 

©¥±9M^8 x 1 0 14 atoms/cm 3 fCttb*iieCig;!!D UTt^3 0 — PB 
Sli^HSiat ©#n >©*flES 1 5ng/cm 3 WT^«Jx.fe««T*ff o 
fc©T-> P B Sli:SS#igS-> U n >£:©«#£ #tr "Is 1 >um©ff © 
#D >©5pJ*)jiJgiii^ 1 . 5 x 1 0 ,5 atoms/cm 3 f & t> > Mt5#^l-> 
10 U n >4j©^d >©¥±9i§JS (#j 2 x 1 0 15 atoms/cm 3 ) WT©fii{cpp$iJ$ 

-f gtic-PtSa*' U 3 >*ffiCft* Ufc^n > fi fci: m © n 

>ISC^ UftiZ&ig*- 1 ?*. * v>e*C<l>fc <, PB SK>)"N;©f® 
**£>teifc"#"5't>n><&PB S mMf&t$ ®I * © d > jf* C is A/ 

15 fs^is^ztM&ns, 

(J£K0!4 : «CD»IMTti5fj-5PB S1U&JSB + C VD5Q.3) 

«£*OfI^T (jJ?d >m& 5 0 ~ 8 0 ng/m 3 ) (C*5^T> SlSg^J 2 
H*©K#ftfl!l^ M-<DgkftlZX P B S MflJf&fcfiHK &£*©<** 
OflMTOiSs £ffcftl 2 iH-©*ttCTCVDi''J =i>Mfli*n« 

3 >MlbVdmZ 2 0 %HF*SStSilliLfe^ s£*4 * © n > ?g 

#tsas' , j=i>4:©a[sii*>&©ft«r5KD >©&» t c v d u 3 >»<fb 

25 ftllhPBSIi:©^! ( IH * £ 0 ,a m ) *&©#»# n > ©teifc K 
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2 5 

CD¥±S^iS x 1 0 15 atoms/cm 3 ) tt*» T 2> £tK#&fi*> U ^>^cd 

#n (fil. 5x10 I5 atoms/cm 3 ) K*tfL* 45<t * 2 . 5x 

1 0 15 atoms/cm 3 & if in Itl^S. 

1 5ng/m 3 J^T(rSP$iJ UTJBJftbfcP BSI^^d > iS JK Ji HI <D 
< i:*— BPK^T 3xl 0 M atoms/cm 3 J^TT*&3 d £#£0?>n£o 
&*5, H4-H9C*l^x fy&OMWUt&m-T:. ifiBCiillPB 

s^l *(itts«#3iea*> u ^ >-caa 0 B7, si 8 Rvm 9 iz&^x 

o 

atmm 5 ) 

0 11 Lfcfif*©^ U — — Aama« (^W^d— * ^ 
9 : B*I«^^MAT - 2 0 0 -KS, * SI *l t> flg 7 -r ;v * : 
15 B*$R*l**5t:£#S^ A S TC-56-95, fflil*i:r 1/ 7 w ;v * : B* 
i«it$tSD S-600-3 l-REA-20. ^H*t*t£tg7 

: B^mm^^^nm A STC-56-95, *'J — >;i/-AP«3U 
LP A : B*M**5££MNMO - 3 2 0 ) ftfflv^ ftlHSOB* 7 
0 0 0m7hr-e*©EA**$UE Ctt l 1 0 ~ 2 0 mmH 2 0 ©inffittSK £ 
20 i»0DH3 7 5 0 0«Vhr-C*OffiAI±*«lffifc:*fb 1 5~ 2 5mmH 2 0 

* 'J — — 0~4. Om 
nHjOSE^EACKSl, 7 w ;i/ * mi^©^ T 4 1 © n > jgjK £ flSte^J 1 

S2©gs*p>ie.*>%rj:<, ft^tsfii:: ina, ? -f * & © :t 

25 7" if ©tfn 1 5ng/m 3 JBlTfc:flai|-r 5 d i: fct ^ RTfE T ^>fc. & 

*j x # y — > ;u — a t*j © — =t- 4 z ;ni o t- $> o fe o $ £ £ , c © ^ y 
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2 6 

fee 



2 





"7 -r j|/*i|in7'4'<fc"n WSJg 
(ng/m 3 ) 


(ng/m 3 ) 




10 ~ 3 0 


10 ~ 3 0 




2 0 ~ 5 0 


3 0 — 6 0 




3 0 ~ 6 0 


5 0 ~ 7 0 






5 0 ~ 8 0 



5 mmmz) 

mmm 2 1 mm®*/ y n > ■> x-ac» lt pi « (D*ftttu«t» * m 

U&»* Z y ->;]/— A (tS^IS : 3 0-50%, fiS : 2 5 °C± 3 °C 
. * : ^SE+ 3 - 5mmAq. #D>Sg: 6 Ong/m 3 ) F*I K 2 mmttlS. 

vtzm^(Dmmmrsho ^ — ^AmoT^u >conmM(Dm0:^ s ims 

10 (^M: IMS-4F, * —Jj — : {L±> * fjft.) SlOTlS^s 0 12 
(Mftl 3 ) 

SF*3#Hfl#0# n >«j*£ 5 . 10, 3 0 ng/m :i O 4 SPgfc: 

15 ^<b^^fc^Sl^t^Tll^^J2©#H^i:l5l-*l1 : 0^ i; — v^-Art 

A$BO^D>©f*fi (atoms/cm 2 ) SUBifll 2 i: 1^1 «K SIMSSffi 

Ell 3 K0J§^£n& <fc 5 Sif 1M*©*D 1 5ng/m :i WT 
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2 7 

t?ti&, /^ffi<Z>#n >ft#fi# 1 x 1 0 10 atoms/cm 2 WTtC?p©J 

W±©SSlS«i3«t VJt««T?tt*n >#it««HK»J«tc Y-^Htitz 
pS'>V3>*x-ASM^fc# x **WI±iiifc:|R&-r i J> J C J t*x 

io ^ + ;u^^-^T-tt> «®s pbsi, »«j*<ea$"; n > % pbsi 
tcvD*/'j3 >BHb*»fflt* M-^SH^ u n > fci -wi'Jf 

is $^bi©->v n> i — ^©saje^StX y =i >^ t * +■ )\>t> 

20 y — >;b— Af H^ff©^n > MJg#mS^ft l-fftlfiP £ ftT u 5 © 
25 UT4itl5t^^S#lEl^Jl?). 
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2 8 

i f © i 

1 . SE©tt*tf D > OikiP 1 x 1 0 ' 0 atoms/cin 2 Ji(.TT'fe2> d t*ft®. h 
T2> 1/ U 3 > £ a:— ;\ 0 

^ y 3 > cfi©5t?D >0«§Et*r-r Sif^A* 1 x 1 0 "atoms/cm'W.TTf $> 

3 . ^t£a~> 'J3>IJ:#gS->'j3 >®©^B£$<fri|g 1 /zm©#ffi 
10 D £>if## 1 x 1 0 ,5 atoms/cm 3 JilTT$)-5^!^ffi®*— 

4 . y 3 >a«©Wffi(C^-^g^> y 3>Jf y 3 >x. 

t:^+->- + ;^x-/NtfeoT^ »«©#^s^> y 3 > t^iss^ y =3 

15 It?(.8t5lS-> 'J 3 > cpCDtfn > mmizttT %mfr& 1 x l 0 ,5 atom 
s/cm 3 £lTT- &£> 3 £ &&m. t-? 5 * -V ;V 0 s. — s\ „ 

5 . C V D 'J 3 >^-fbtUK^O^Bj5^0.5^mrtO#i^S^ 'Ja>l 

(fo^DviijtogEsts-rs^^i'^^y^xficD/jtD % 

mfrft 1 x 1 0 ls atoBs/c«'felTT*« CVD^'Jn >^<fbt)M£ 
•WI/^i-^-C&oT, CVDJ'Ua >&-fb!|&Bli:©#fflaei0.5 / um[*] 

y 3 >atsi 1 ©^ d >*«oSE«cg?-r 5S«-> y 3 > ip© 

*D >jSJS{C^t--5ti^A s 1 x 1 0 ^atoms/cm 3 fclT-C* S Z t&ftmt? 
25 S 'J 3 >rc tr^ -WV ^ x — A, 

7 . ££AJ|<Z)'i> & < i: *— «K*»4*n 5x10 M atoms/cm 3 
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2 9 

«TT-fe5^SiISfICtt5: bZ&mt-f 5 If « 3 f3€©^> 
8 . #*£HJf ©<!>&< £ SB td £ £ n >*gg#5 x 1 0 H atoms/cm 3 

3>ili;CVD->'J3 >»-fb 2> > 'jnv^x-^tSot 

. 'J n tings' U n >Jf ©#B£-a tnle 1 /z m©^-®5£ 

10 >?g«{C*f-r5tg^3& s 1 x 1 0 ^atoms/cm 3 jy.TT-$> !K '✓'J3>iftlll 

g >£©*d >?tjg©ss^#^g-> y =i >it^gt%f!ei-> y =i > 

fpO^D >*fttc*r-r 1 x 1 0 15 atoms/cm 3 JilT-r-$.S £ 

15 10. y 3 >mb.tit&m&i' y n >®_htc C VD 

■ *C»t«*»i« 1 x 1 0 ,s atois/cm 3 «TT!* ?K U 3>^lbftKt 
20 ^gg->'j3 >S i:©^B^$triH0.5Am©^ffije^#^ffi-> y r» >J§ 
*©* n >a&©8Sft#£ii3' ■; =i >JHc*»-r £> y n > 4> 

<DXv >mg.lZtt?2>mft& 1 x 1 0 ,! atoms/cnr'WTT-&3 £ i: t 

1 1 - #igl-> y 3 WOl^ *©*D >©ig;g# 1 x 1 0 ,G atoms/cm :f jy.T 

25 -e&a ^ i: ■z'&m.k.-r zm&m 1 ~ 3, 5, 7 9 ©t^rna* 1 £ie 
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3 0 

1 2 . St5*©*D ><Dm&& 1 x 1 0 16 atoms/cm 3 ttTt?S>5 Z £%&m 
£?-%M$Lm4, 6 N 8 1 0 ©l>-rnfr 1 3gffitt©^> y n >i tr^ 

1 3 . If 1-3. 5, 9»ffl lO^fft*lSffi«0S/y3>!> 
x-A5SSt§Cfefe tK D >^JK#15ng/mH:*TCD#H§iT-SSr> 

14.it*«4, 6. 8, 1 OSVl 2O^fft*iaB«0$/y n> 
x. t:^ ;i/ ^x-^^ilt^Cfefe t) . # d >igg#15ng/m 3 WT 

& o 

15. m&m3, t rv 9 <Du?tifr lmmmccus v zi > $ 3L— 
mm^n a Jitswak-rs^yrj ©asanas. 

1 6 . If sfcJg 4, 8 > 1 OSI^l 20^^f^^*l SIB*© 5/ U3>iK 
n >sS** s 15ng/m 3 tlT©SH«TrtTO £ i: £ &ffl. "f S ~> U n >^ hT * 

1 7 . If sRJl 5 , 9&Vll©^-rfti&»l lRfB<&© */ U 3 > £ m — ;\ £ 
mmtZlz&fe t), CVD>>U3 >§gffsftK©i£jDt&;);n >«fl£j&«l5ng/ 

18. w*^6. losufizcD^-rn^i^iBiEcD^yn^if^^ 

+ ;i")i-;\SSSt5 iz &fz t> , C V D ■> 'J 3 >M1hV>im<Df&m% 
*n >aaf3&»15ng/a 3 WT©#HSiTfff 5 £ * «f« "T § */ >; =7 > i £• 
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3 1 

1 9 . w#ig 3 , 7, 9st;i i©u-rti^iaiB«©^^>^x- 

^SKJfi-T & C-fefc #n ><Dttm&% 1x10 10 atoms/cm 2 WT t3 flU^J 

5 2 0. i*S4, 8, 1 OS^l 2CD^fniclSI3i©-> , ;n>xt 
^ + J/t;i")i-^S8It5C$ifc !K #0>©MfI4 lxl 0 ,0 ato 

■s/c« l «TK:wifflufc*iBc**s»JifcBJ*-rsz. tz&mti-z^v ^ 

2 i. tiif ©^D>?gjs^i5ng/m 3 wTi:'rsc: tzmmt-tzmm 

10 «!a§i£«io 
— i. 

2 3. #D>U7 7-f;P^ t*D>ff 7-f;^S*f # 
2 4. 7Kn>u^7-<;i/^i:^n >PifeS^ ^;i/^«r^-r^^fc Silt 

20 .25. t> x — /\^3isia©rtflE^^ u — rtff «t t> is < - K^v 

2 6. 2©Ofti^ 1 XifBKO^ ^ — AS:fiSt^t:$fe 

>K siScJg 2 3 — 2 ScDl^-rn^lB®©^ U — — Affl£aSt£il£ffl 
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1/13 



m i 






HEPBSlitt 



104 



106 



108 
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2/13 



(a) 




(b) 



70 "\ 




(c) 



70 "\ 
72-"- 



•62 

•W 

•62 
-64 



(d) 




68 



(e) 
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4/1 3 

[34 




10"- 

10"r 

10"' — 1 — 1 — ■ — 1 — 1 — ■ — ■ — ■ — ■ — L L j — ■ — ■ — « — 1 — ■ — ■ — > — ■ l 

0.0 0.5 1.0 1.5 2.0 

;1£ $ (microns) 
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m 5 




10"' — « — « — ■ — ■ — 1 — « ■ ■ ■ I i i i i «■■•■' 

0.0 0.5 1.0 1.5 2.0 



35 £ (microns) 
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£ (microns) 




M c? (microns) 




£ (microns) 




W. £ (microns) 
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m i o 
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m 1 i 
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